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Abstract
Purpose: The purpose of this study was to examine colorectal
cancer (CRC) follow-up care in Nova Scotia, Canada. More spe-
cifically, the objectives were to describe adherence to two ele-
ments of follow-up guidelines (colonoscopies and physician
visits) and to identify factors associated with receiving at least
guideline-recommended care.

Methods: All patients with stage II or III CRC undergoing
curative-intent surgery in Nova Scotia, Canada, were identi-
fied through the provincial cancer registry and anonymously
linked to additional administrative health databases. For a
3-year follow-up period, beginning 1 year after the diagnosis
date, descriptive statistics were calculated for physician visits
and colonoscopies. Factors associated with receiving at least
guideline-recommended care were identified using logistic
regression.

Results: Most patients received follow-up care from multiple
physician specialties. In year 3, 58.1% of patients received on-
cologist follow-up care. Guideline adherence for colonoscopies
was 52.4%, whereas guideline adherence for physician visits
decreased from 41.9% to 25.4%. Receipt of at least guideline-
recommended care was inversely associated with age and co-
morbidity for colonoscopy and inversely associated with age for
physician visits.

Conclusion: Receipt of follow-up care from oncologists and
primary care physicians, prolonged oncologist care, and receipt of
care inconsistent with guideline recommendations suggest there
may be potential issues with inefficient use of cancer system re-
sources and integration of guidelines into follow-up care practices in
Nova Scotia. Transitioning routine follow-up to primary care could
potentially increase guideline adherence by improving access to
and continuity of care. CRC may be well suited to targeted knowl-
edge translation strategies to improve guideline adherence.

Introduction
Follow-up for patients after definitive, and potentially cura-
tive, treatment for cancer has become an established compo-
nent of medical care.1 The Institute of Medicine in the
United States has identified four essential areas of survivor-
ship— or follow-up— care: one, prevention of new cancers
and recurrences; two, surveillance for recurrences, metasta-
ses, and new cancers; three, prevention and treatment of
morbidity (eg, late effects of cancer and/or its treatment);
and four, addressing all other health needs (eg, health pro-
motion, psychosocial support).2 In colorectal cancer (CRC),
the most important phase of follow-up is arguably the first 2
to 3 years after surgical resection, because up to 80% of
recurrences occur in the first 3 years.3 Given the tendency of
colon and rectal cancer to metastasize to the liver and
lung,4-6 a main goal of follow-up care is to identify local
recurrences, distant metastases, or new primary cancers at a
point when subsequent curative resection is possible.7-10

Randomized controlled trials of CRC follow-up have
highlighted considerable variation in the follow-up strategies
that are employed.11-14 Although specific recommendations
for follow-up care vary, clinical practice guidelines typically
recommend a combination of physician visits, carcinoem-
bryonic antigen (CEA) testing, colonoscopies, and imaging
investigations.15-23 Several North American studies have

found follow-up care practices that deviate from guideline
recommendations, with patients receiving both insufficient
and excessive follow-up care.24-27 Such studies have noted
variations in follow-up care, highlighting issues related to
the quality of care being delivered, and inappropriate use of
health system resources.

Internationally, the prevalence of CRC survivors contin-
ues to grow as a result of high incidence coupled with de-
clining mortality.27-30 A higher number of survivors
requiring follow-up care places increased demands on the
cancer care system.31 These increased demands, in combina-
tion with evidence that follow-up provided by the patient’s
primary care physician (PCP) is a safe and effective alterna-
tive to oncologist-led follow-up,32-34 has led some cancer
centers to transfer routine follow-up to PCPs.35-38 Thus,
examining follow-up care practices is important to ensure
that resources are being optimized to provide the highest
quality of care possible. However, relatively little is known
about population-based follow-up care practices for CRC,
particularly in Canada. This study examined CRC follow-up
care in Nova Scotia, Canada. The objectives were to describe
physician use during the follow-up period, examine adher-
ence to two elements of follow-up guidelines (colonoscopies
and physician visits), and identify factors associated with
receiving at least guideline-recommended care.
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Methods

Cohort
All patients who received a CRC diagnosis in Nova Scotia

between January 1, 2001, and December 31, 2005, were iden-
tified through the Nova Scotia Cancer Registry (NSCR) and
staged using the TNM-based Collaborative Stage Data Collec-
tion System.39 To allow for a sufficient period of follow-up,
patients with stage II or III CRC who underwent curative-
intent surgery on or before April 1, 2004, were selected for
inclusion in the current study. Exclusion criteria included:
death within 1 year of diagnosis; evidence of distant metastases
(ie, to liver or lung), new primary cancer, or disease recurrence
within 1 year of diagnosis; previous primary cancer diagnosis;
and receipt of treatment or follow-up care outside of Nova
Scotia. Patients were censored on death, loss of Nova Scotia
Medicare eligibility (ie, the publicly-funded health insurance
program available to all Nova Scotia residents; this would pri-
marily be the result of emigration), or enrollment in a palliative
care program. Consistent with methods employed by Grunfeld
et al,40 patients were also censored 90 days before evidence of a
new primary cancer or CRC recurrence to ensure patients in-
cluded in the final cohort were receiving routine well follow-up
care.

Data Sources and Measures
From the NSCR, patient demographics, disease history/re-

currence, cancer center visits, and treatment data were ob-
tained. Using encrypted anonymized health card numbers, the
identified records were linked to several administrative health
databases, including the provincial physician billings database
(Nova Scotia Medicare), the Canadian Institute for Health In-
formation (CIHI) Discharge Abstracts Database (DAD; con-
tains hospital admissions data), and palliative care program
databases (available for two of nine Nova Scotia health dis-
tricts). The NSCR records were also linked to Canadian Census
data using the Postal Code Conversional File (PCCF� Version
4J; Statistics Canada, Ottawa, Ontario, Canada).

Colonoscopy receipt was identified in the physician billings
database and the CIHI DAD (all endoscopic procedures in-
cluding colonoscopy and sigmoidoscopy). Physician visit data
were obtained from the physician billings database and exam-
ined by physician type (PCPs, medical oncologists, radiation
oncologists, surgeons, gastroenterologists [GIs], and other [ie,
all other physician types combined]) and number of visits per
year. Both general practitioners and community medicine prac-
titioners, as identified in the database, were considered PCPs.
Primary care visits were further separated into CRC related or
other based on diagnostic codes. Multiple same-day physician
billings by the same physician were counted as one visit. Emer-
gency department and in-patient visits were excluded, because
they would be unlikely to represent routine follow-up care.

Social and material deprivation indices were used as mea-
sures of socioeconomic status and calculated for each dissemi-
nation area (smallest geographic unit defined by Statistics
Canada)41 using patient postal codes at time of diagnosis, con-

tained within NSCR records. Postal codes were also used to
define patient residence as rural or urban, using classifications
developed by Statistics Canada.42 Porter et al43 provide detailed
descriptions of these measures. Comorbidity was quantified us-
ing a comorbidity score (or count) based on the list of comorbid
conditions developed by Elixhauser et al44 (excluding all cancer-
related comorbidities) and using International Classification of
Diseases, Ninth Revision, Clinical Modification, and 10th Re-
vision coding45 (potential score, 0 to 28). Continuity of care
was measured by the usual provider continuity (UPC) index.46

The index is calculated by dividing the number of visits to the
physician seen most often by the total number of visits (perfect
continuity, UPC � 1; low continuity, UPC � 0.75). For
PCPs, the index includes visits within 2 years before CRC di-
agnosis. For oncologists (medical, radiation, and surgical), the
index includes visits during the follow-up period. An index
value was not calculated for patients with fewer than three visits
for the given period, and emergency department and in-patient
visits were excluded. Physician specialty information was ob-
tained from the physicians billing database.

Analysis
The follow-up period was defined as the 3-year period be-

ginning 1 year after the diagnosis date (as determined from
NSCR) and ending 4 years after diagnosis. Consistent with
previous studies examining cancer follow-up practices using
administrative data,40,47,48 the follow-up period commenced 1
year postdiagnosis to exclude tests and visits associated with
postoperative complications, routine postoperative visits, and
adjuvant therapy (ie, chemotherapy and/or radiotherapy). On
the basis of discussions with oncology practitioners, guidelines
developed by the American Society of Clinical Oncology16 were
identified as those guiding local practice and thus used to eval-
uate guideline adherence in this study. Two elements of guide-
line adherence were examined: colonoscopies and physician
visits. Because of data limitations, guideline adherence for im-
aging and CEA testing could not be investigated. For the cur-
rent study, guideline adherence was defined as follows:

Colonoscopy. One to two visits over the entire 3-year follow-up
period.

Physician visits. Two to four visits per year of the 3-year fol-
low-up period (including all visits to medical and radiation
oncologists, surgeons, and gastroenterologists and all CRC-re-
lated visits to PCPs).

Guideline adherence was defined as one to two colonosco-
pies over the 3-year period, because: one, administrative data do
not provide information on indications for colonoscopy, and
interval colonoscopies may be legitimately performed for some
patients; and two, the follow-up period commenced 12 months
after diagnosis, and therefore, some patients may have received
two surveillance colonoscopies over the study period (1 to 4
years postdiagnosis).

Descriptive statistics were calculated for colonoscopies and
physician visits for each of 3 years of follow-up care for the
entire population. A generalized linear model was used to
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compare the mean number of physician visits across years.
Guideline adherence was classified as below recommended
(colonoscopies, none; physician visits, � two per year), recom-
mended (colonoscopies, one to two; physician visits, two to
four per year), or above recommended (colonoscopies, � two;
physician visits, � four per year). Logistic regression was used
to identify factors independently associated with receipt of at
least guideline-recommended care (ie, recommended plus
above recommended care). Covariates for univariate regression
analysis included age, sex, social and material deprivation, rural
or urban residence, comorbidity, cancer stage and location, and
continuity of care. Covariates with P � .1 were retained for
multivariate analysis. For all analyses, P � .05 was considered
statistically significant. Statistical analysis was performed using
SAS version 8.2 (SAS Institute, Cary, NC).

Results

Cohort Characteristics
The final study cohort consisted of 731 patients. Cohort

characteristics are listed in Table 1.

Physician Visits
Table 2 lists the mean number of patient visits to each phy-

sician specialty for each year of follow-up. When all patients in
the cohort were considered, the mean number of patient visits
was greatest for PCPs for each year of follow-up, although fewer
than one visit per year was specifically identified as CRC related.
The greatest number of CRC-related visits were made to sur-
geons; however, this number decreased significantly over the
3-year follow-up period (from 1.36 to 0.81 visits; P � .001). In
the third year of follow-up, 58.1% of patients continued to
receive oncology follow-up (at least one annual visit), compared
with 30.0% of patients who visited a PCP for CRC-related care.
Importantly, Table 2 demonstrates that most patients visited
multiple types of oncologists and PCPs for follow-up care.

Appendix Table A1 (online only) lists the percentage of
patients who visited each physician type (or combination of
types). Overall, the majority of patients (67.3% in year 1,
59.5% in year 2, and 54.5% in year 3) received follow-up care
from a combination of PCPs and oncologists. When specific
physician types or combinations of types were considered, most
patients visited either a PCP only or a PCP in conjunction with
a surgeon. The percentage of patients who received annual visits
from both a PCP and surgeon decreased from 36.5% in year 1
to 31.2% by year 3. Meanwhile, the percentage of patients
receiving follow-up from a PCP only increased from 25.3% in
year 1 to 37.3% in year 3.

Receipt of Guideline-Recommended Care
As shown in Appendix Figure A1 (online only), follow-up

care practices in Nova Scotia deviated from accepted guidelines.
More than half of patients (52.4%) received the recommended
number of colonoscopies, with nearly an equal percentage of
patients receiving above and below guideline recommendations
(23.5% and 24.1%, respectively). The percentage of patients

Table 1. Cohort Demographics and Clinical Characteristics

Characteristic No. %

Total 731 100

Age at diagnosis

Mean 68.6

SD 12.3

Age group, years

� 50 47 6.4

50-64 219 30.0

65-74 202 27.6

� 75 263 36.0

Sex

Female 359 49.1

Male 372 50.9

Collaborative stage at diagnosis

II 411 56.2

III 320 43.8

Tumor site

Colon 510 69.8

Rectum 221 30.2

Residential location

Urban 450 61.6

Rural 275 37.6

Social deprivation index, quintiles

Q0* 125 17.1

Q1 164 22.4

Q2 145 19.8

Q3 160 21.9

Q4 134 18.3

Material deprivation index, quintiles

Q0 157 21.5

Q1 153 20.9

Q2 166 22.7

Q3 134 18.3

Q4 118 16.1

No. of comorbidities

0 436 59.6

1 149 20.4

� 2 146 20.0

PCP continuity of care

Index

Mean 0.84

SD 0.18

High UPC† 493 67.4

Low UPC‡ 177 24.2

Not evaluated 61 8.3

Oncologist continuity of care

Index

Mean 0.76

SD 0.22

High UPC 194 26.5

Low UPC 202 27.6

Not evaluated 335 45.8

Abbreviations: PCP, primary care physician; SD, standard deviation; UPC, usual
provider continuity index.
* Q0 represents the most deprived quintile; Q4 represents the least deprived.
† High UPC � 1.
‡ Low UPC � 0.75.
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who met the guideline for recommended number of physician
visits decreased annually from 41.9% in year 1 to 25.4% in year
3. The percentage of patients who received fewer than the rec-
ommended number of physician visits increased from 38.9% in
year 1 to 68.5% in year 3.

Receipt of at least guideline-recommended colonoscopy (ie,
recommended plus above recommended) was independently
associated with age and comorbidity (Table 3). Patients older
than age 75 years were less likely to receive a colonoscopy than
all other age groups, and those with two comorbidities were less
likely to receive a colonoscopy than those with none. Patients
older than age 75 years were also less likely to receive at least two
visits per year during the follow-up period (Table 3).

Discussion
This study provides important population-based data on the
provision of follow-up care in Nova Scotia. With respect to
which physicians patients are seeing for their routine follow-up
care, we found that a large percentage of CRC patients received
oncologist follow-up care within the first 4 years after diagnosis.
Prolonged oncologist follow-up care may represent inefficient
use of specialist cancer resources, particularly because the grow-
ing survivor population is not necessarily being met with an
increased number of available cancer care providers. This may
result in an increased workload for current physicians and po-
tentially delay access to oncologists for patients with suspicious
or confirmed cancer. Several trials have shown that PCPs can
safely and effectively manage follow-up care for patients with
breast cancer,32,33 and one trial demonstrated that PCP-led fol-
low-up care led to similar patient quality of life and clinical
outcomes in colon cancer.34 In Canada, most PCPs are willing
to provide exclusive follow-up care.49 Nonetheless, reducing
demand on specialist cancer resources is particularly challeng-
ing, given that oncologists develop relationships with their pa-

tients during the treatment period, which can make it difficult
to transfer responsibility for care back to PCPs in the commu-
nity.50 That the majority of patients visited both multiple types
of oncologists and PCPs throughout the follow-up period was
also observed in a cohort of breast cancer survivors in Ontario,
Canada.40 Although visits to multiple physicians for cancer fol-
low-up care are expected for some patients (eg, those who re-
ceive follow-up from a PCP may continue to require surgeon
visits for periodic colonoscopies or postsurgical management),
there is potential for overuse of health system resources (eg,
duplication of tests/investigations). Together, these issues un-
derscore the need for informed, multidisciplinary dialogue on
how best to manage the growing cancer survivor population.

This study examined receipt of guideline-recommended
care for two guideline elements: colonoscopies and physician
visits. Together, these two elements represent important aspects
of follow-up care. As reported in other North American studies,
a considerable proportion of patients in the current study re-
ceived care below guideline recommendations, whereas others
received care in excess of recommendations.24-26 More than half
of patients met guideline recommendations for colonoscopies,
whereas approximately one quarter of patients received care
that exceeded recommendations. These findings are consistent
with those of Cooper et al,24 who reported that 73.6% of pa-
tients received at least one colonoscopy over 3 years of follow-
up. Similarly, Cheung et al25 found that than 85.2% of patients
received at least one colonoscopy in 5 years, although the use of
a 5-year follow-up period may have captured an increased num-
ber of colonoscopies. However, not all patients can undergo
colonoscopy after CRC surgery; therefore, they may undergo
suboptimal investigations, such as barium enema (BE), ac-
counting for a proportion of the below recommended care. For
a subpopulation of the cohort for whom BE data were available
(one health district; n � 344), we found little difference in

Table 2. Mean No. of Visits to Each Physician Type per Patient per Follow-Up Year

Physician Specialty

Follow-Up Year 1* (n � 731) Follow-Up Year 2 (n � 570) Follow-Up Year 3 (n � 477)

P�

All† > One Visit‡ All > One Visit All > One Visit

Mean SE %§ Mean SE Mean SE % Mean SE Mean SE % Mean SE

Primary Care (any) 6.84 0.21 93.7 7.29 0.22 6.72 0.24 93.7 7.17 0.24 7.15 0.28 92.9 7.70 0.28 .1314

PCP (CRC related) 0.69 0.05 34.2 2.02 0.10 0.63 0.05 34.7 1.82 0.11 0.53 0.05 30.0 1.76 0.12 .0253

PCP (other) 6.15 0.20 91.0 6.76 0.21 6.08 0.23 91.6 6.64 0.23 6.62 0.27 90.8 7.30 0.27 .0350

Oncology (any) 2.05 0.13 70.9 2.90 0.17 1.51 0.11 62.5 2.42 0.16 1.39 0.12 58.1 2.39 0.18 � .001

Medical oncology 0.65 0.12 30.5 2.14 0.36 0.55 0.10 25.3 2.17 0.34 0.55 0.11 23.9 2.31 0.40 .0617

Radiation oncology 0.04 0.01 3.1 1.26 0.14 0.02 0.01 1.8 1.00 0.00 0.02 0.01 2.1 1.10 0.10 .0562

Surgeon 1.36 0.06 60.5 2.25 0.07 0.95 0.05 50.5 1.88 0.07 0.81 0.05 47.0 1.73 0.07 � .001

Gastroenterology 0.01 0.00 1.1 1.00 0.00 0.02 0.01 1.2 1.43 0.20 0.02 0.02 1.0 2.20 1.20 .6165

Other¶ 1.82 0.14 57.5 3.17 0.22 1.74 0.12 55.6 3.14 0.19 1.68 0.13 56.0 3.00 0.21 .5182

Abbreviations: CRC, colorectal cancer; PCP, primary care physician.
* First 12 months from diagnosis are treatment period; year 1 of follow-up is 13 to 24 months after diagnosis.
† Denominator used for this mean: all uncensored patients in this year.
‡ Denominator used for this mean: all uncensored patients with at least one visit to a given physician type in this year.
§ Percentage of uncensored cohort with at least one visit to a given physician type.
� P values correspond to the difference across years for the mean number of visits for all patients (ie, including patients who had no physician visits).
¶ Other category includes all physician types except PCPs, medical oncologists, radiation oncologists, general surgeons, and gastroenterologists.
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Table 3. Factors Affecting Receipt of at Least Guideline-Recommended Care*

Variable

Univariate Multivariate

OR 95% CI P OR 95% CI P

Colonoscopy

Age group, years

� 75 1.00 — — 1.00 — —

65-74 2.87 1.88 to 4.37 � .001 2.7 1.80 to 4.20 � .001

50-64 6.89 4.13 to 11.49 � .001 5.6 3.30 to 9.50 � .001

� 50 10.71 3.24 to 35.38 � .001 9.0 2.70 to 29.90 � .001

Sex

Male 1.00 — — 1.00 — —

Female 0.75 0.53 to 1.06 .0984 0.90 0.60 to 1.40 .7153

No. of comorbidities

0 1.00 — — 1.00 — —

1 0.66 0.43 to 1.04 .0710 0.90 0.60 to 1.50 .8205

� 2 0.36 0.24 to 0.54 � .001 0.60 0.40 to 0.90 .020

Stage

II 1.00 — — 1.00 — —

III 1.50 1.06 to 2.13 .0234 1.30 0.90 to 1.90 .1635

Location

Rectum 1.00 — — 1.00 — —

Colon 0.58 0.9 to 0.87 .0079 0.70 0.50 to 1.20 .1935

Physician visits†

Age group, years

� 75 1.00 — — 1.00 — —

65-74 1.75 1.08 to 2.83 .0223 1.70 1.10 to 2.80 .0311

50-64 2.10 1.32 to 3.33 .0016 2.30 1.40 to 3.70 � .001

� 50 2.09 0.10 to 4.40 .0509 2.20 1.00 to 4.70 .0512

Social deprivation index‡

Q0 1.00 — — 1.00 — —

Q1 1.02 0.55 to 1.90 .9512 0.90 0.50 to 1.70 .7660

Q2 1.70 0.93 to 3.09 .0838 1.60 0.80 to 2.90 .1555

Q3 1.65 0.92 to 2.98 .0958 1.40 0.80 to 2.60 .2510

Q4 0.97 0.51 to 1.87 .9343 0.90 0.50 to 1.80 .7731

Material deprivation index‡

Q0 1.00 — — 1.00 — —

Q1 0.95 0.54 to 1.67 .8601 0.90 0.50 to 1.70 .7982

Q2 1.42 0.84 to 2.40 .1892 1.50 0.8 to 2.50 .1736

Q3 1.28 0.73 to 2.23 .3938 1.20 0.70 to 2.10 .5540

Q4 0.50 0.25 to 1.01 .0537 0.50 0.30 to 1.10 .0962

Continuity of care: PCP

0 1.00 — — 1.00 — —

1 0.70 0.39 to 1.27 .2442 0.80 0.40 to 1.40 .4110

2 1.39 0.82 to 2.35 .2235 1.60 0.90 to 2.70 .1172

3 0.34 0.08 to 1.50 .1547 0.40 0.10 to 1.90 .2737

4 1.23 0.77 to 1.95 .3853 1.30 0.80 to 2.20 .2576

Abbreviations: CRC, colorectal cancer; OR, odds ratio; PCP, primary care physician.
* Recommended plus above recommended.
† Includes all oncologist, surgeon, and gastroenterologist visits, along with primary care visits with CRC-related diagnosis codes.
‡ Deprivation index values were divided in quintiles such that Q0 � most deprived and Q4 � least deprived.
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results when the guideline adherence criterion was changed
from receipt of colonoscopy to receipt of colonoscopy or BE
(70% and 72.9%, respectively, received at least guideline-rec-
ommended care; data not shown).

Older age (� 75 years) and greater number of comorbidi-
ties were independently associated with not receiving a sur-
veillance colonoscopy, which is also consistent with the
literature.24,27 This may be related to difficulties encoun-
tered by older populations in navigating or accessing the
health care system, or it may reflect physician or patient
opinion that a colonoscopy is not worthwhile, because ad-
vanced age and/or comorbidities could substantially compli-
cate (or preclude, in some circumstances) surgical resection
or adjuvant treatment if a new primary CRC were detected.
It is also possible that the competing health care needs of
older patients with comorbid illnesses may in part explain
the lower receipt of colonoscopy surveillance.

In the current study, the percentage of patients receiving
guideline-recommended physician visits decreased each year.
Over the 3-year follow-up period, the number of patients who
had at least the guideline-recommended number of visits de-
creased by half (from 61.2% to 31.5%). These rates are sub-
stantially lower than those reported in the literature, with
previous studies reporting 77% and 92.3% of patients with a
minimum of two visits per year,24,25 whereas another study
reported 77.6% of patients with two visits within 18 months.26

These differences across studies may result from differences in
how physician visits were defined and/or in the guidelines
against which adherence was assessed. Increasing age was inde-
pendently related to fewer physician visits, similar to others’
findings.24 As with colonoscopy, this may be related to issues in
navigating and/or accessing the health care system, specifically
in terms of the patients’ ability to drive or commute to and from
appointments.

There are several limitations specific to the administrative
data used in this study. First, diagnosis codes related to PCP
visits may not reliably measure the number of CRC-related
PCP visits. We classified PCP visits as CRC related by including
a broad range of diagnosis codes related to the prior CRC diag-
nosis, signs/symptoms suggestive of possible recurrence, and
other survivorship issues/concerns (eg, fatigue). Still, the num-
ber of CRC-related PCP visits may have been underestimated,
given that CRC-related discussions may have occurred during a
visit for another medical concern without an associated billing.
Second, because CIHI DAD codes do not differentiate between
colon/rectum endoscopy procedures, our colonoscopy rates
may have been overestimated, because they include sigmoidos-
copies that were also performed in the time period. On exam-
ining data from the one database that separates colonoscopy
and sigmoidoscopy (physician billings), we found that 32% of
the procedures were sigmoidoscopies. A proportion of these
would have represented routine surveillance (ie, guideline ad-
herence) after colonic resection, because only a small quantity
of bowel remained postsurgery (eg, subtotal colectomy). How-
ever, the remaining proportion may have been performed for
non–routine surveillance purposes (eg, inspection of rectal

anastomosis). Unfortunately, the databases preclude our ability
to determine reasons for colonoscopy/sigmoidoscopy. Another
issue with the grouping of procedures in the CIHI DAD coding
system is that it prevented the examination of the American
Society of Clinical Oncology 200516 protosigmoidoscopy rec-
ommendation for patients with rectal cancer. Third, we were
unable to examine all elements of the guidelines. For example,
we could not examine CEA blood tests, because patient-level
laboratory data were unavailable for the study period. In addi-
tion, imaging data were not available for the entire province,
and therefore, adherence to imaging recommendations was not
examined in this study.

In conclusion, our findings highlight potential issues with
inefficient use of cancer system resources and integration of
clinical practice guidelines into survivorship care practices in
Nova Scotia. Although practice guidelines are meant to guide
the delivery of optimal care and are open to clinical judgment in
the context of individual patients,51 when a considerable pro-
portion of patients receive care inconsistent with guidelines,
both access to and quality of care are questioned; for example,
some patients may not be accessing or receiving care adequate to
monitor potential recurrences or to manage important survi-
vorship issues (eg, psychosocial concerns, late effects of treat-
ment). Transitioning routine follow-up care to PCPs could
reduce burden on the cancer care system and potentially in-
crease guideline adherence by improving access to and continu-
ity of care. Further study is warranted to better understand the
reasons for low guideline adherence to develop targeted knowl-
edge translation strategies to improve adherence.52
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Appendix

Table A1. Percentage of Unique Patients Who Saw Each Physician Type or Combination of Physician Types for CRC Follow-Up Care

Physician Specialty* Year 1 (n � 731)† Year 2 (n � 570) Year 3 (n � 477)

PCP only 25.3 33.0 37.3

Oncology only

Medical 0.1 0.2 0.4

Radiation 0.0 0.2 0.0

Surgical 1.9 1.1 1.3

Multiple 0.8 0.4 1.0

Total 2.8 1.9 2.7

PCP and oncology

PCP and medical 8.8 10.9 9.9

PCP and radiation 0.8 0.2 0.4

PCP and surgical 36.5 34.2 31.2

PCP and multiple 21.2 14.2 13.0

Total 67.3 59.5 54.5

Gastroenterology

GI only 0.0 0.0 0.0

PCP and GI only 0.4 0.0 0.2

PCP, GI, and any oncologist 0.7 1.2 0.8

Total 1.1 1.2 1.0

Other physicians only‡ 0.1 0.5 0.4

No physician 3.3 4.0 4.0

Abbreviations: CRC, colorectal cancer; GI, gastroenterologist; PCP, primary care physician.
* Each patient is represented in only one category.
† First 12 months from diagnosis are treatment period; year 1 of follow-up is 13 to 24 months after diagnosis.
‡ Other category includes all physician types except PCPs, medical oncologists, radiation oncologists, general surgeons, and GIs.
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Figure A1. Rates of adherence. (*) Guideline recommends only one colonoscopy within 3 years after surgery. (†) Includes all oncologist, surgeon, and
gastroenterologist visits, plus primary care physician visits with colorectal cancer–related diagnosis.
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